Cortical actin movements during the first cell cycle of the Caenorhabditis elegans embryo.
The first division of the Caenorhabditis elegans embryo is unequal, generating daughter cells with distinct fates. The differences between the cells are believed to result from the partitioning of cytoplasmic determinants during the first cell cycle. Actin microfilaments play a critical, but poorly defined, role in this event. In this paper, the actin cortex in live embryos is studied during cytoplasmic localisation by fluorescently labelling microfilaments in oocytes and then using in vivo fluorescence microscopy to observe their behaviour. This reveals that there is a concerted movement of cortical actin to the anterior of the embryo at the time cytoplasmic localisation takes place. Furthermore, it is demonstrated that endogenous foci of F-actin are asymmetrically distributed following this event; these structures have previously been seen in fixed cortices. A model for the participation of the actin cytoskeleton in cytoplasmic localisation is presented based on these results.